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Study of innovative high-power ac motor drive systems
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The aim of this research is to establish a core technology of
high-efficiency and high-performance medium-voltage motor drives for large-capacity fans and
compressors. From a practical point of view, this research takes up a modular multilevel DSCC
inverter used for such motor drives. When the research was initiateted in 2013, no detailed
discussions have been made on the driving and braking performance of synchronous and induction
motors.

This research has designed, constructed, and tested a 400-V, 20-kW three-phase DSCC inverter
consisting of eight cascaded chopper cells per arm. Experimental waveforms of the DSCC-based motor
drives show satisfactory performance in adjustable-speed drives of the three-phase permanent magnet
six-pole synchronous motor rated at 360 V 75Hz and 15 kW, as well as the three-phase four-pole
induction motor rated at 380 V, 50 Hz, and 15 kW. Other experimental waveforms of the
induction-motor drive provides fast and safe dynamic-braking performance.
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Cell Cell 2 DSCC
Dsce 48 DSCC
Rated active power 15 kW
Rated line-to-line rms voltage Vg 400 V 3 400 V, 15 kW’ 50 Hz
Rated dc-link voltage Vi 560 V
Center-tapped inductor Ly 2 mH(5.9%)*
Chopper-cell capacitor C 6.6 mF N N*
Unit capacitance constant H 52 ms m rm
Chopper-cell count per leg N 16
Rated capacitor voltage Ve 70V
Braking resistance R 10 Q2
Triangle-carrier frequency fc 1.5 kHz (70 V)
Equivalent carrier frequency N fc 24 kHz DSCC
*The value in () is on a 400-V, 15-kW, and 50-Hz base.
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